was diluted in a similar manner to a concentration of 50,000 units per ml. One gram of the streptomycin base was approximately equivalent to 1,000,000 units.
Blood studies. The marginal ear vein provided the blood for red and white cell and differential counts. Blood smears were stained by Wright's technic. Initially, blood counts were made on uninfected dogs and those with the disease to determine if the leukocyte count could be used as an index of the presence of the disease or for following its course.
Bacteriological studies. Blood agar plates and Difco's Salmonella-' Shigella agar plates were used for the routine bacteriological studies. The following media were used for identifying specific bacteria:
Beef-heart infusion agar Gelatin tubes Soft-shake agar tubes Tryptophane broth Kligler's iron agar slants Citrate broth Nutrient broth (pH 7.0)
Trimethylamine oxide Beef-heart infusion broth (pH 7.0) Brom cresol purple milk The following sugars were used to identify specific bacteria: lactose, dextrose, sucrose, mannitol, arabinose, xylose, rhamnose, raffinose, maltose, and inositol.
Chamberland L5 and Berkefeld filters were used in preparing filtrates. The throat swabs were cultured on blood agar plates incubated for 24 hours at 37°C. Stools and throat swabs from normal and from sick dogs were also cultured on Difco's Salmonella-Shigella agar.
Procedures followed in an attempt to characterize the etiologic agent. Nasopharyngeal washings from dogs with the upper respiratory disease were obtained by irrigating the nasopharynx with 30 to 50 ml. of sterile nutrient broth at pH 7.0. A small beagle mongrel that showed all the typical signs and symptoms was irrigated and 1 ml. of this material was inoculated intranasally into a two-month-old dog. Two other infected animals were irrigated and these nasopharyngeal washings, plus the remainder of the wash from the beagle, were pooled. One Dog 13, that received the untreated washings from the small beagle, first showed typical signs of the disease eight days after inoculation. An increase in temperature from the normal of 1010 F. to 102.90 F. was observed. This animal was sniffling, had nasal congestion, watery eyes, and the respirations were rapid and dyspneic. Two days later this dog was sneezing and the sub-lingual, sub-maxillary, and parotid glands were swollen. On the fourth day of the disease, facial edema developed and nose and throat cultures were taken. These yielded beta-hemolytic streptococci from both areas. At this time, a bluish opacity developed on the cornea of the left eye and it was observed that the dog had diarrhea. Concurrently, blood was noticed in the stools. Cultures of the stool showed an organism that was a non-motile, gram-negative, short rod. Dextrose was fermented with acid but no gas. Sucrose yielded acid in four or five days, but no-gas was produced. Lactose, mannitol, xylose, inositol, raffinose, maltose, rhamnose, and arabinose were not fermented.
Gelatin was not liquefied. Brom cresol purple milk was not coagulated, but was alkaline. Citrate was utilized and indol and trimethylamine were produced.
This organism has been tentatively classified as Shigella species (?). Dog 13 became progressively worse and died on the eighteenth day of the disease. The three dogs that received the untreated pooled washings from the beagle plus two other dogs first showed clinical signs of the disease at varying times. Table 1 gives the incubation periods, duration, and outcome of. the disease in these three dogs used in the first passage. The disease progressed very much as it did in dog 13. Dogs 14 and 16 did not develop facial edema, but the former contracted transient corneal opacities in both eyes. Facial edema was noticed in dog 15 on the sixth day of the disease, but it was not so extensive as that formerly seen. Chart 1 shows the temperature record of this animal and is of interest because of the length of time this dog survived its extremely subnormal temperature. These dogs, used for the first passage, were autopsied and cultures were taken from the heart blood, small intestine, trachea, and larynx. The pathological findings were as follows: edema of the pituitary stalk and body, swollen and congested olfactory mucosa, slight evidence of laryngeal and tracheal edema, pneumonic and consolidated areas in the lungs, and injected areas in the small intestines. In addition to the above findings, dog 16 showed a mucinous pericardial effusion. The culture from the heart blood yielded E. cold, probably a terminal secondary invader. Cultures from the larynx and trachea showed the normal throat flora of the dog with no hemolytic bacteria present. The stool cultures from dogs 14, 15, and 16 were negative for pathogens, while the culture from dog 13 again revealed the Shigella organism previously isolated. Cultures taken of the washings showed several colonies of the same bacterium.
The mice that were injected intranasally and intracerebrally with the untreated and penicillin-treated washings did not develop any pathological signs. The eggs that were inoculated by the chorio-allantoic sac route were heavily contaminated with bacteria after incubation for 48 and 72 hours.
Two dogs, 17 and 18, were inoculated with untreated washings from dog 16. The incubation period was uneventful except on the fifth day following injection when convulsions occurred in dog 18. The convulsions did not continue after this day. These two animals first showed clinical signs of the disease 19 and 18 days after the initial injection, at which time the stools from dog 18 were blood-streaked. Further cultures showed the Shigella bacillus. The nasopharynx of this animal was irrigated with the penicillin-nutrient broth mixture on the sixth day of illness. Dog 17 died on the seventeenth day of the disease and the other on the seventh. Autopsies of these two animals revealed nothing outstanding.
The eggs inoculated with the material from dog 18 were heavily contaminated with bacteria in spite of the presence of 125 units of penicillin per ml. Mice injected intracerebrally and intranasally were negative after a period of one month. The remainder of this washing was inoculated into the third passage dogs, 20 and 21. Cultures taken from the material used for this transfer showed many gram-negative bacteria as well as the Shigella organism. Dogs 20 and 21 began sniffling and sneezing, and diarrhea became evident on the fifth day after inoculation. After 8 days of the disease, dog 20 developed a hacking cough, and the following day a bluish corneal opacity was seen in the left -eye. Both eyes showed corneal opacities on the tenth day. Stool cultures from these two dogs revealed no pathogenic organisms even though diarrhea was present. On the fourth day of the disease, the throats of both dogs were irrigated in preparation for the next passage. Neither of these animals died during the period of observation of one month. A group of mice inoculated intracerebrally with the washing died one or two days following injection. Their brains were very heavily contaminated with bacteria. Bacterial contamination was also encountered in eggs inoculated at this time.
The penicillin-treated washings that were pooled from dogs 20 and 21 showed no pathogenic organisms on Salmonella-Shigella agar and only a few pin-point colonies on a blood agar plate. The incubation periods, duration, and the outcome of the disease in dogs 22 and 23 are given in table 1 . During the course of illness bloody stools were noticed from both animals, and cultures yielded the Shigella organism previously isolated. On the nineteenth day of the disease, dog 23 was irrigated and again on the twenty-third day. Both of these washings were used for the fifth passage. Cultures taken from each of these washings showed the Shigella bacillus. The only positive findings at the time of autopsy of these two dogs were a few areas of pneumonic consolidation. The results of the intracerebral inoculations of mice and the chorio-allantoic sac injections of eggs with the pooled washings from dogs 20 and 21 had to be discarded because of bacterial contamination.
The disease progressed in a similar manner in the dogs used for the fifth and subsequent passages. Variations in these routine studies will be discussed below.
The Shigella bacillus was isolated from the stools of dogs 26 and 29, of the fifth passage, and from dog 28 of the sixth. Cultures from the throat washings of dog 29 also showed this same organism. On the fifth day of the disease, diarrhea was noticed in dog 38, of the ninth passage, and cultures taken from the stools yielded Salmonella morgani which was the probable cause of this illness. Bacteriological studies on the irrigation-material from all the subsequent animals used for transfer revealed no pathogenic organisms on Salmonella-Shigella agar and in each examination a few colonies were noticed on the blood agar plates.
Seven weeks after the onset of the upper respiratory disease, dog 39, of the ninth passage, developed a pronounced tic in the left front limb. Two groups of eggs, one of which was inoculated with the pooled washings from dogs 42 and 43 of the tenth passage, the other group with a Berkefeld filtrate of the same material, were negative. However, the chorio-allantoic fluid and a cell suspension of the chorio-allantoic membrane were injected into two other groups of eggs as a blind passage to determine further if the etiologic agent could be isolated. The results of the transfer in the other eggs were also negative. Mice injected with a cell suspension of the -chorio-allantoic membranes were also negative after a period of observation of one month. A similar suspension was made from the membranes of the second blind passage and was in-oculated into two dogs to determine if the etiologic agent was present, but not manifesting gross pathology in the eggs. The two dogs did not develop any signs or symptoms of the upper respiratory disease. A control dog that received a cell suspension of a normal chorio-allantoic membrane from an egg of the same age did not show any clinical signs. Two groups of eggs, one of which was inoculated with the washing from dog 45 and the other with the supernatant from a centrifuged sample of the same material, were heavily contaminated with bacteria after 48 hours of incubation.
The throat-wash used for the ninth passage was inoculated into the chorio-allantoic sac of several 10-day-old eggs. After incubation for 48 hours the chorio-allantoic-fluid was aseptically harvested. Cultures were taken of the fluid and it was injected into the chorio-allantoic sac of another group of eggs. A dog also received 2 ml. of this material intranasally. Cultures of this material were negative on blood agar. The dog inoculated showed signs and symptoms of the upper respiratory disease on the fourteenth day and died on the fifteenth. The secondpassage eggs were harvested and another dog was injected intranasally with the fluid. This animal did not develop any signs or symptoms of the disease. The chorio-allantoic fluid from the second harvest was contaminated with bacteria.
During the course of the upper respiratory disease in dog 29, nasopharyngeal washings were obtained from this animal and filtered through a Chamberland L5 filter. The filtrate was inoculated intranasally into two dogs, but neither animal developed any signs or symptoms of the disease.
The 6 dogs, 13 guinea-pigs, and 23 mice injected intranasally and intracranially with the supematant from a centrifuged brain suspension of a dog that showed encephalitic signs were negative over a period of one month. The 6 rabbits that received this same material intracranially showed no clinical signs or symptoms during this same period of observation.
Studies attempting to determine the possible relationship of the Shigella organism to the diarrhea and the upper respiratory disease. The Shigella organism, suspected of causing diarrhea in some of the dogs, was inoculated by the oral route into four dogs. A 24-hour beef heart infusion broth culture of the organism was heavily streaked onto beef heart infusion agar. The dense growth was washed off the agar with sterile physiological saline. Fifty milliliters of this suspension were fed to each of the dogs. Concomitantly, plate counts were made of this material to determine the approximate number of bacteria that the dogs received. Daily stool specimens were taken and cultured on Salmonella-Shigella agar. Two of the four animals developed diarrhea after having been fed a suspension of organisms containing approximately 10,000,000 organisms per ml. A stool culture from one of these dogs showed the organism after three days, but stools from the other animal were negative at this time. The two dogs that did not develop diarrhea had positive stool cultures on the second and third days, respectively, after receiving an amount containing approximately 228 billion organisms per ml. Eventually, the stool cultures from all four dogs revealed the Shigella species (?) over a period of 7 to 14 days.
Another experiment was devised to determine if the diarrhea and the disease might be caused by a symbiotic relationship between the organism isolated and the agent causing the upper respiratory disease in the dogs. Two animals in the acute stage of the disease were irrigated with the penicillin-broth mixture and these pooled washings were inoculated intranasally into two dogs that had received 0.5 ml. of the Shigella vaccine intramuscularly, into two other dogs that had recovered from the disease, and finally into two dogs that were fed the organism and still had positive stool cultures. In addition, two more dogs which had not been used previously for any experimental work were inoculated by intranasal insufflation. No signs or symptoms of the upper respiratory disease were seen in the two animals that had received the vaccine nor in the two that had been fed the Shigella organism. The two dogs in the acute stage of the upper respiratory disease that received the pooled material continued their clinical courses similar to those in the regular passages. Of the two uninfected animals that received the washings, one began convulsing the second day after inoculation and died on the seventh. The other dog showed convulsions on the twelfth day following injection and was dead on the eighteendt Cultures from the stools of these two animals showed no pathogenic bacteria. Autopsies of these two dogs revealed no gross pathology, but ascaris worms were numerous in the intestines. Discussson
Attempts were made to isolate the etiologic agent of an upper respiratory disease in dogs. The bacteriological studies on throat washings from uninfected dogs and from those with the disease failed to reveal any organism that could possibly be considered as the causative agent. Despite this fact, Evidence to support the possibilty that the causative agent may be a virus is afforded by the observation that the chorio-allantoic fluid, harvested from eggs that were inoculated with the material used for the ninth passage, was sterile. Furthermore, a dog that was inoculated intranasally with this chorio-allantoic fluid developed the upper respiratory disease after 14 days. This was the only instance in which bacteriafree material when injected into an animal resulted in the production of the upper respiratory syndrome. The harvest-material from a second group of eggs that were injected with the chorio-allantoic fluid of the first egg-transfer was contaminated with bacteria and did not induce any clinical signs or symptoms of the disease when inoculated intranasally into another dog.
Chamberland L5 and Berkefeld filtrates of throat washings from infected dogs did not induce any clinical signs or symptoms of the disease.
An organism that was isolated from the stools of some of the dogs and tentatively classified as a Shigella was studied to determine its possible relationship with diarrhea and with the upper respiratory disease in these animals. One out of four dogs developed diarrhea with positive stool cultures after having been fed the organism. From this study, it cannot be stated with certainty that the Shigella organism was the etiologic agent of the diarrhea observed in several of the dogs used for the passages. Furthermore, this organism did not alter the course of the upper respiratory disease in the animals that received a suspension of it during the acute phase of this syndrome.
The encephalitic complications that were observed in some of the dogs following the upper respiratory disease can probably be ascribed to the etiologic agent itself except in the last two cases mentioned above in which two dogs received washings intranasally and later developed convulsions and died. These two animals were heavily infested with ascaris worms and the convulsions could well be the results of toxic manifestations of this parasitic infection.
